Abstract of JP2001 1 54636 
PROBLEM TO BE SOLVED: To display 
an image in proper brightness in an 
RGBW type liquid crystal display device. 
SOLUTION: This liquid crystal display 
device calculates output brightness data 
for W by a decoder from RGB input data. 
A prescribed operational expression is 
built in this decoder, and the output 
brightness data for W is calculated by 
using a minimum value of the RGB input 
data as a functional variable of the 
operational expression. An image can be 
displayed in proper brightness by using 
the output brightness data for W together 
with the RGB input data, to drive each 
sub-pixel of RGBW. 
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immi ] *aj*fflB!B*. sajajaaiH*. was 

mthtz^r^^tvmt. m^xnmmm. ha 
t, *ra$MX« jftftWHiiBS. giftw&aHS, 

ttOd*>g'Hi£Ym i nkU &*ffi£YmaxkL 
W=f (Ymin, Ymax) 

us. 

«IBjR3iaCW=f (Ymin, Yma x ) fci 

< ft4£oftmwitMt4ra$rc&4 .r t £#tak 

[IW&H3] ff^lfciBfi<0& B B H iS^EKfcH> 

HirlSJg»^W=f (Ymin, Yma x ) IzX 
&NRti« ffiEYmi n*S»kU BiTiSYmaxSrS 
ftk"**BWC*-»T, fFlEYm i n<0ffi#*§<&4 

to*i. w<o«*«j|iwtairt-4 i t mmt-r&mm 

«. /3, &tfn£ffit<9H&ffikU HyfE^A^ffliJH 

fftWROIWfttoOtt&MAXk L,fc*£fc. 
!9IBjMle«W= f (Ymin, Ymax) 12, 
W=MAX* { (Ymi n + a) / (MAX + /3) > " 

US. 

[ mm. 5] m im 1 4 (c^asA9H3£B£ 



lEwcofflti oft?: k 4 i t mmttmikmtmm. 
im*m 6 ] mm 1 as 5 (cen^sA^&stc 

fiflE?BI5SW= f (Ymi n. Ymax) (Cj; OSlSiX 
4. WRWl«H<o«»*EttLTV^Ktt^ak. 

iS5g5$W=f (Ymin, Ym a x ) izX 9H£il4W 

^*»-o«fflia<o}wia* asw- 4 mm-®. 
k. s^rt-siktwak-tiiMiasM. 

[000 1] 
[0002] 

at^*— ^t'^-i^gy^wSs^iakLT. 

* ^-^^rteSriKftas^iiB^a ltv * 4 . ; com 

^mw.cr>m^u^<rm^n^ fa± 3 # 4 

<0:tf£kLT. «*tf>RGB;&3**>RGB7*/l'*-fc 
jDia^-f/W- (W) fcKMW:. RGBW2T5JW) 
MS^S (OT, rRGBWS«*«S«llj kn 
a . ) *>\ «IB¥ 10-1 099 8#4»8lCi©S$<lT 

U4. 

[0003] 

[fKHa«»ftbJ:5k**SH] L*>U *t»B7-f 
)V?-*mz-X. aft^t*A^)WS*|ftl±S-tt-J: ^ k L 

S0 § ft-ft v ^^fe^IMi^ § tiX L t d . 
[0 0 04] *»»4. ftft/^/l^WSffi 

WWKSttiL-caiEtlWflt* - k t J: 0 . »^ 

RG B w9oiKA&iW££flH- 4 i k *• g Wk -t 
4. 

[0005] 

tensmx&mtf* fna»sffls'JB*^T^^;MiSrwk 

HiflE*A*ffliiffi3g. fiA^fflSJML St^WA* 
fflsUHSftcOr^'^^HiWd^a/hffi^Ym intU 
tWI^YmaxfcLt^ TO*! W=f (Ym 
in, Ymax) fc± 9*Sii*lfflRCJ: l5fE»JS 

[0006] if*Ja2 tlEii§^^ B B B^gBt in 
(f. UE»Wi«W=f (Ymi n, Ymax)CJ:^ 
S*l4WR^ fflEYmi nOM. XtiffieYmaxO 
< =3r4to-tL#piilirt4MST-J>4ik*» 
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[00073 mm£tm2ixKm,$&mmfcxti 

If. flffBJSt»5ew= f (Ymin, Ym a x ) tcj; 
<*tl&lffiktt. MIEYmi n U frfBYmax 

£J@Ri:+*ll»TfcoT, ffilBYmi n*>«jW**< 

& i> fc-ofu wc7)ii*>'#piiairr i. reife-cs. & ; t *» 

[0008] n^4(:|^$n^jM«>iM(c J:ii 

tf» a, /s, &tfn&ff**>i»*fcu iins^A^ffl 

SMW=f (Ymin, YmaxXi, W=MAX 
* { (Ymin + a) / (MAX + /3) } » fc:J:9«3 

[0009] IB^5CiB8<**ifcSjM&i^£ J:ft 

tf, «*iii7 1 j^4tiefjw^ H ^sa{cfcv^T. fr 
BsstfjjflBWB*, sAAfflmeR. ar/ttA^fflara 

tfH»i0«*i:6£i:*»&, lifiBSWSr^-fSi k* J 
[0010] if^6(c|Bm$ix^?8[^^gBt ±ii 

SW=f (Ymi n, Ymax) £J: "3313*1.4, ttR 
Wfflffl^M^^fB1fLTV%SfB1i^gi:. Zcotm^®. 

kj, mmztix^mmLnmMmmj&w= f 

(Ymin. Ymax) fcj: 9£SftS^tf)VvffU&> 
[00 11] 

wff^ewemfcok vr taw-*-* . 

[ 0 0 1 2 ] H Hi, *«W<O-HJI0e«W>JSfta^6 
a 1 0 0 <D«j££jKt7'n v ^0T'J>S . C WiSfl^ 
IMl0 0ttW<*/l'l?HIM. , O>*. 1212(2, 

4. H2fcjSa*i4J:3fc:, .r^Oft^/HtcM:, W 
««y-b/«Gl-Gm (m : g«9K) fc. ffttOV 
-^Sl-Sn (n : g$&) fcjWIfcoTH*. 

[0 0 13] y-hA'^GiRt/Gi + 1 ( i = 
l~m) fc, y-*A'*S jatfS j + 1 ( j = l~ 

n) tmmsmzR <#> . g <*> , b <w> . 
xiiw (a («gii3$ffl) ) <t)§iib^l i j mmzti 

TV*4. 

[00 14] *LT, y-bA'XGi kV-XA'XS j 
OSES6jftftififcT F T ( 9 )g h 9 > VX 9 ) Q i j ME 



■3iVO>4. Sfcfc, ?-b/N'XGi#TFTQi j 

y-Xrt*Sjj&*TFTQi j f)V-X 
fc. atf&IfflSL i j (D&nsflfflfiT F T Q i j 0>K 

0itE&&tfmthWkt:1tinXkl 2k U 
mm 214, HiRL*^3tV«EflttftigHHC»«« 

[0 0 1 5 3 fcfe, IJHSrt^Oi^&Jg^^T 
ttfcKBSflTV**!:*, RGBWJfl<0;&9-7 4/l^ 
-tt. a^tr^-b/H- i j fc»L/OJW>J: SfcEilS 
irtwt, HWWRGBWW4WBJIto61»RSiVC 
V*4. 

R: Li j (i = l, 2, 3, -, m- 1 . j = l. 

5, 9, -. n-3) 

G : L i j ( i = 1., 2, 3, -, m, j =2, 

6, 10, -, n-2) 

B : Li j ( i = l, 2, 3. -, m, j=3, 
7,11, n-1 ) 

W:Lij (i = l, 2. 3,-, m- 1 . j=4. 
8, 1 2, -, n) 

c: oi&IV l Ttt , .1 ft ^cogiM^lfifx h ? 4 r 
[ 0 0 l 6 3 »EJt^*/i' l o^/i'HfcSfitfXfir 

wa , B t) { mtixitmztix^&. tj-y 4>i<?-mL 

fctt. JJi!BliafRGBfc*riW-4«»tl4, 

#, lis *«ipjMB<'5*5-7-f;U5'-*«»BS<iTV^ 

[00 1 73 01 T , «A&i3@K 1 0 OWittHj 
fc«ft*. «fl/t*/H*>JBlfllC, y-hH5-f^2 
k, 8fflOV-^F7^^'3*M$ixTV^|.. #y- 
^H9^fA3J4, H^L^V\ 7^7, DAC (DA3 

a^SMl OOtt, fl-^«J1»g54 S:fii^.-CV^. iWfi 
^fJffllgP4<i s y-M*?-f><2, y-^H5-fA'3, 
■Mr-^«^Si55. Sl/T3-/6fc«jS«ES:ffil& 
f*kkfct=, «««^*ttl«-*. #V-^H9-fA 

tl, at^Wc7)#gi|B#A^T-^R i , G i , MS 

b i wm2ti&m&T-?m&5mmztix^ 

[00183 *^:. jKJU^KB 1 0 Ott, #y-X H 
[00 1 93 OTs 1 (^IKAKjiM 1 0 OOSi 
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#y-^F5'f^3**i-mc. mom^tf&te 

T. TFTQi 

j * o nVMt-tiHtb^m^iGSkth. 

[ 0 0 2 0 3 «■'/-* K5>f A'3 (cMffll^dW 

DSf-^Ro. Go. Bo. AtfWojP? 
6. 

[ 0 0 2 1 3 ft. diXt^8 h'-y b<OMiJB*J±J^ffl»JK 
f-?Ro, Go. Bo. &tfWoJi. B«T-?ftf?f 

^r-^Ri. G i . ai^B i fcoirvt 7*3-^6 CJ: 

[0022] ±E9 •yf-SnfciBBRlH^ffl 
»Kt-?Ro. Go. Bo, StWoii. JtiMfia* 
ft, DAC& (*BK*) feWjSfi*. *fc. Mflm 
414, DACW. »*ti^lSIK*»Mftfl:3il*, 

WWtrffiAU IO«tlW«l*iDAC«ft:A*« 
iift. DACfWi. Aa*ftfc«tlWfl»i:MMttii 
^fflaif-^Ro, Go. Bo. &tfWo 

S*fflaJB«*7*-*Ro, Go, Bo, XtfWofctf 

[0 0 2 33 DAC*fcJ:g*«fcW»RS*l*i:, DA 

js-t&y-^'xs i~sntf>w$*hj&> (02#aa> tc 

y-hA'XGl~GmiO^-m*HC(Ei*$fL^ti 
^tJ:"9TFT3&«on«|||fc:*4fc. ^OTFTSrigi 

[00243 J: 0 . *IUSM&£* PRRiUA 
ffl««T-^fc:i6tfc1Ha* t ft#S*i6. tot, ftil 

-era u . jMfecosatc ± o»urv<c*;w i tmw 

[00 2 53 SfefcBfflfc* ±»Lfcr3-^6W8W 
JIHUcRW-iiffaiaBBJifcov^. B3*#SHL"CJa 
TRW*"*. H3(c*S*i* f'3-r6li. B 

*fflB*«T^/^r-i'R i , G i . SVB i £8tf§ 
LT. ^tl^ORi. Gi, ftVBi3&»feV-XK5-f 
RGBWMiJB^JiJ^fflaST-^Ro. Go. 

Bo. wo^aj^j-rs. 

[ 0 0 2 6 3 WgiJBStli^fflJWST-^Wo 



[00273 f3-^6li. 3yAV-^7t./l"y? 

±IBimLfcA*BJB*fflT-^R i , G i . &tf B i 
«ffi£Jt«LT. £il£><0R i , G i . &tf B i com<V 
rt. S/hOfiYmi n£jSiRU:f&. dOffiSrWgr- 

[0 0 283 <MC, fr**9Tv'T s f—7lV8ifi* Zcoa 
Wls—91\Zi 93StR ■ ^J&SftfcYm i nffiSrWgiJ 

Biftm* fl§»£-f- ? w o tsaw-s . 

[00293 -fcJEYm i nffi(7)WIiJBSti5^ffl»ST- 
?Wo*t033M4. 0*>£>2 5 5 ( 2 5 6PtHco%&) 
(C3E<W4Ymi n ^*ii«x0)ffiC*f LT . 
»*10iW»S»*Yin i nTF^t:ii»S*T4iVi 
fcPROM*fltfifc(cJ:9^fc5l?OTtt'C*&. $ 

[00303 fcrtfU A*9JB*Jfl7*-*R i . G i . 
Rt/B i^r3-/6tCA^LT*^, a^^Jt 

o «: y - * F 9 4 3 fclttfrf * * "C^IBt: . ? n * ? 

14, WWHSfflajflMtT*-* W o WffiflC^fctfT x 
RGBIiJBSai^fflWJKr-^Ro. Go. St^BoO 

[0 03 1 3 Z<D£olZlX. f 3-^614. A^?*l 
i , G i , 0B i *»feWBIB«aj*JBWE7*-^Wo 

[00321 8^ Iti&OftA 1 fcov^ttflHt* . 
[00333 «C«1«, WiiB#aj^ffl»St'-^SrW 
otL. ffie#A^ffliiJB«, »A^)ffl|iJB^, M* 
A*JBBW3W5^>7*^^yH , -^»5%*/hffl*Ym i 

n, fi^;il$rYmaxJ:L^^(3. Wo=f (Ymi 
n, Ymax) ti9a$*l4ffiK«)BWrC*4. 
[0034 3 icOfeUfcJ^Sfl&ra&fcUC. fT 
lEYmi nWffi. XtifflBYm a xOftW;* <=5rS t 
oix*i)|tiJD-rSMS&«ffl-f 6 £ k * 5 T'& & . ML 
(f. Wo= (Ymax*Ymi n) /MAX 2 &£IRllSt 
TftS. iiT, MAXIi, Ri . Gi . Jtl^B i COX 

[0 03 53 SfeC. i«l^-ecDflfitf9#3iffli:LT. 
Wo=MAX* { (M I NRGB + a ) / (MAX + 
0) ) » (JJIT, <I^^, #fc3BE«2fc-f *. ) 
Wfeii*. JaTi^fc«!C2fcov^BMtKWt4. - 
C0gfcft2(i. 7 J 3-5 r 6tas*SfiSRGBBIK|}Jfl«) 
A^»St-^W3 *>g/hfflSr^k tTWli]B^fflco 
WKr - * W o £*ft i * . 

[0036] C1<0^2T'J4, WoWgiJB^ffl<50ti}^» 
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mT-fx-h"). MAxii. ±mtmmzR i . g i . 

RVB icoX-ftffl&T-fco&coo*). K9#6ft*ffi 
T'&O. M I NRGB&. Ri, Gi> RlfBiffiAJ) 

[00 373 a. l&tfna«Uifift3h*»A&i%& 
■ lOO^Bllfc^ftBHW^JlBWttKiOifcjeSii 
*. fflitf, tf-OfcfrWWHi. Ri . Gi . &VB 

1 WAAWE^-^^MMBM I N RG B ( Ym i n ) 
#MAXc7)i§£K. Wo#MAXfc"t**fK 

-r XTM 1 0 MmMV**^ 1 (cftfj«fc4 

[00 383 *fz s « = 0*»O/8 = 0i:«r6ftfl s tt, £ 
tf>&tt<9TT\ R i , G i . RXSB i n}JM9ff-9. 
^«/hfflMINRGB (Ymi n)4»0WW(:Wo# 
0 fc'Sr 0 . Ri, Gi s &tf B i toMMKT—!? *)* 
/JMIM I NRGB**MAX<0*&KWo=MAXfc!5rl. 
?>T\ W&?<XTl>4 1 0 0)J«#3|^-jT^3>h 

[ 0 0 3 9 3 ffi. MAXCOffite. SA&i3Sfl 0 Of) 
^Sfli^Sfifl^SePtirCiMxtf, MAX=2 5 
5T*>6. 

[00403 fB$2KJ:*SMfc. JSELfcJdfc, r 
3-y6tibi*'7?7vrf-^ (LUT) 
V vcSSBTS S . i <0 J: o fr/P •/ ? T >/ r-f-TVHi. 
T3-r6cOAS I Crtfc^taH»atf£ 
RGBWC0#A^&l^»^T-^* l '8b'-y hTJMltf. 

2 56A4 hftWlHg&tfcfSrOPROM^EEPRO 

-y ? T -y 7 r- 7*/ WcRjg $ tlX V ^ 5 . 

[004 1 3 ZZX\ BW2**»«fc:|RWR«fc*-> 
fc9H*, 04*>fM*#JHLTJaTMJy»5H-&. 

[004 23 Ri, Gi. &t^B i t , H40>fi 
JgH±?)R. G. B. RVWtf)#*W):OJ:a«flB«K: 
"t&fc^. R i = MAX. #>OG=B=0O 
fc#ll£RT'#>9. G = MAX, *>OR = B = 0Wi# 
li^GT'S) 1 ?. B = MAX, *>-pR = G = 0^fc#{4^ 
BTft 1 ), SfcC. R = G=BtfDk*lijjSCWT**Rff 
£}H*rfi:£. JJW*ltoW»<S>*i*. r R. G. StfB 
Ott4HYtfh.fc#0J:i)**V**a. feStiH4«0Hft 
jgmGBtf>rtfl|fc:*4. t&fc*?. jjtWfcUJW**we 

[ 0 0 4 3 3 $ 4>K, l^WlHSfrWGXLXftvm 
Htimt>tL&. (1) rR=G=BWB^Ii. wt»i 

I), j 

(2) r=fljgRGW»i. 3KttA£*£Bft<3SB-C$ 

R. G, MfBV>ot>Ztlfr—' OX'hOCDW&it. w= 



[00443 (3) rR % g. ZM^B«0d%V^-«lt*» 
OiO*SVt»^<ofi«l4, R. G. &tfB<7)d*>«0g 
*fijW*Sv>li£jffwt3ScK. oifc>). R. G. 
B co o *>am>M6ii* wfi** iffirtfJt &v>#>£^LTV> 
Utfl^T. W.£R. G. &tfBOa*><7)g/Ni<D 
IWC*£*Ui\ lBflSrRGB<03fll^S)B^TiSBfe 

tfx-th. j 

[00453 ±E( 1 ) <2)atM3)*>tt 

HfcUI6*T, W£R. G. &tXB<7)3*><7)fbNI (MI 
N RG B ) <WWrC* I h Z b 6 $5$ 2 

[0 04 6 3 f a-/6*»i08St2*fflV^W 
ot«»6^<-5**)jtilBBJB(0!l-3) £. 05<O 
Kft 2 7 LTOTa** . 

[ 0 0 4 7 3 05 14. $&migLco&wmco»*.®m&tf 

2 5 6PtlS<?)*^t. ^3-^6*«««>fc±iB»M I N 
RGBffiSrXWKA^RfcU M I NRGBfflSrSc^2 1 

[00483 Ml tLT. Ri. Gi. aiJfBi<0»S 

comSli. MINRGB = 0T'J>S<!0-C. RA209SW 
HWo = 0i#5 (H5c7)^7C0xtt±) . -t&k 
^co^-&«±. ^cWo = otftl.J;dH-tS^fc* i 

[00493 m2bLX. ftA2(C^OT. a=/3 = 0 
ft^n=l fc»jeLfc*6^tKWt-6. IS 
^2t4. Wo=M I N RGB b$£J&£tl&CDX\ 05CO 

m&mmmm$x\ mzm&t&mu^ 
<xmts. 

[0 0 50] W3fcLT, »«2fc:*JV^T. n^fflSrl 
J:9*S<Lfc***l»!W-6. i^)«3Ttt. n = 2 

a = /3 = 0t|ggtl>. *fc, MAX=255t 
■t*. S5C2f4. Wo = 255* (MI 

NRGB/255)." (KT» i^*fe#K r »*3 j 
k"^*. ) bmtl. Cl<0^3(4. 05W («3) CO 
?y7X'mtlh. 

[0 05 1 3 ZC0 ($3) C0?y7frt,bfr&£dt l z. 
M I NRGBcOfi***#<ftS{Ji:WocD<I* j mS!^ 
#<*->T^*. 0*0. iWjR*2tJ:4jR3W!SJ: 
fttf. MI NRGB«jWftWBHftK3fi-?<K:-3<l-CW 
KIW^fflco»« (Wo ) *«a»t]S< i Sr*fe», ffi«0« 
*fefc«L"C 1 0 0%te2V>a£S&BBirfc«*£i:# 
■& . -eoSSH, *fi!*C RTT L*>S8ST# tct^tz 
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[0 0 5 2] itz. Z<D (M3) cofyyfr^hfr&X 
3fc s MINRGBfiA>TXOttS+^ffi^lST'{i. 

vto<r)7yyiiTizacDmmtf. imwm) immt 

toX^h. ^(fMINRGB = 64~l 

9 2tf5J:5*+iaPK*iV>T*i. W§iJffl#fflco»JS (W 

fe« £**B«fc*$VvCfilo£ fctf?**. 
[0053] RhOj: a fc, »A2«>]3RfrlSe«>« 

tt>*fc#>0±E0! 1 J6»fe«3 « J: a $rRHK\ **>fl!W> 
IfcSlfcSfcLfcBW*. r3-r6td^l»^7^r 

[0 0 54] i^idtLTlinEIIWBJBfciiitf. t 
3-^6KJ:0»^lt*fciWWHtfTaikfc:J: 
*jj*Sft***B«fc:jei:TB£*WIIB*J!!*HI 

<^tl:i-5t, « B B H *^B 1 0 0 <9ffiStf)8* =5r» 
[ 0 0 5 5 ] 4*5, #a*BfcE»UfcWUJIi. ±»L 

[ 0 0 5 6 ] HT. H<oa»«03gBW£Rnjr*4. 

( i ) 38*0! i : lemg&tt-ctt. hb^rgbw<9 

Bfllfc, 02fc*3*i*J:5fc*xh5>r7Bflfc Ufc 
T i> J: v \ MBSttfl t *>#Rtt*iE*# 

[0 0 57] (2)S3W«I2 :JjaW«lTtt, H6 

iXllzZtiXW&tf, 06 fc^Sii* «k S h/N' 
xfc. iIBfgO2S»<0-*-fo, V-Z^XZMWm 
-8fflt2*^|»UT«)J:V\ £*>J:Sfc1IWlfcJ: 

TFT^«*a»WttJ4fl!*^)i4TJ:v^kfc:«r4. 
BSflUfifcintf. l**>y-xy?xfc««:&;h.4 

[03] 



MMmco&ii 1 S^k 4**»4», V-X F 5 4 ><3 rtT 
y-x^fclfffcfcM^ii&H**^**. 
[0058] ( 3 ) : ±8iSraBS*Wfc8VvC 

(i. H3twS#i6«t'5fcT3-^6i:y-XH5-fA 
3fc**8!lftfcUT«llS3*i-CV>6A<. H8fc*Sii*J: 

J: 9 , r 'J > h^rt»fWBIM**)WiiB*JlI*> 

[0059] 

[01] *^o»iisife^©o?g^^i^a i o o*) 

ffi££^-f7n-y?ia-e$>l>. 
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